Gradients of neurotrophins, ion channels, and tuning in the cochlea.
The mammalian cochlea is exquisitely designed to decompose complex sounds into their component frequencies, accounting in part for the superb auditory discrimination displayed by many species. To perform this task, numerous mechanical and electrical specializations are graded along the length of the cochlea that create a tonotopic map in which sounds of different frequencies produce maximal responses at different cochlear locations. Graded mechanical features include structural changes in the vibratory basilar membrane, on which the hair cell sensory receptors sit, to systematic changes in receptor cell size and stereociliary length. Furthermore, there is growing evidence that frequency specificity does not stop at mechanical and morphological elements in the cochlea, but also extends to the intrinsic electrical profile of the hair cell sensory receptors and the first neural element in the auditory system--the spiral ganglion neurons.